First results of the optical speckle interferometry carried out with the 3.5 m telescope of the Centro Astronómico Hispano-Alemán (CAHA, Almería, Spain) in 2005 July for visual binaries are presented. Fifty stars with separations between 0. 058 and 2. 1 were observed. Two new (COU 490 and A 2257) and six improved orbits along with their systemic masses are calculated. The obtained dynamical parallaxes in conjunction with the overview of spectral and photometric data allowed us to make the first rough distance estimates for COU 490 (145 pc) and A 2257 (210 pc). Total masses of pairs with both new and improved orbits are given, being generally concordant with their known spectral types and photometric data. We conclude that high-quality optical speckle data on binaries with separations close to its diffraction limit can routinely be obtained with the 3.5 m telescope.
INTRODUCTION
It is well known that speckle interferometry is one of the most effective techniques for high-angular-resolution observations of binary stars. The high-quality astrometric information obtained at different wavelengths and close to the diffraction limit of the telescopes is of vital importance in the determination of orbits and dynamical parameters of binary and multiple stars. In turn, determination of accurate orbits in binary systems represents a direct and reliable method for obtaining dynamical masses of stars. The knowledge of masses provides insight into the binary formation mechanisms and improves our understanding of the astrophysics in these systems.
Using our optical ICCD speckle camera, we have performed several runs with the 1.52 m telescope of the Observatorio Astronómico Nacional located at the Centro Astronómico Hispano-Alemán (CAHA, Almería, Spain). Detailed reports on these campaigns can be found in Docobo et al. (2001 Docobo et al. ( , 2004 . Furthermore, observational time has been requested with the 3.5 m telescope of CAHA, which would provide a theoretical resolution on an order of 0. 04 in optical wavelengths.
First speckle observations with the 3.5 m telescope in standard near-IR (NIR) photometric bands were performed more than 20 years ago (Leinert & Haas 1987) . As regards binaries, important results on their studies have been obtained on the basis of NIR speckle data (Woitas et al. 2001, 2003 and references therein) . On the other hand, due to a 2-4 times higher resolution at optical wavelengths, much closer pairs can be resolved with this telescope. Hence, optical speckle interferometry should provide data for closest pairs that cannot be resolved in the NIR bands. Besides this, a number of wider pairs at the critical points of the orbit such as periastron passage and/or minimal apparent separation can also be observed.
In the paper, the results of our first campaign of speckle interferometric observations of 50 double stars are presented. New orbits for COU 490 and A 2257 as well as improved ones for six other binaries are reported. Systemic masses for all pairs and first distance estimates for COU 490 and A 2257 are presented.
OBSERVATIONS
The speckle camera, observation techniques, and reduction procedure are similar to those of previous runs at CAHA extensively described in Docobo et al. (2001 Docobo et al. ( , 2004 except for the scale of 5. 89 mm −1 at the F/10 Cassegrain focus of the 3.5 m telescope, to which the camera was attached. Correspondingly, the total field of view was about 2. 5 and the pixel scale was about 0. 0046 pix −1 . The scale and detector orientation angle used to convert separation and position angle to their final values were 4.084 ± 0.036 mas pix −1 and −1.
• 16 ± 0.
• 41 respectively. The observations were routinely performed using the 520/24 nm filter and 20× magnification of the microscope objective.
In contrast with previous runs, data reduction was accomplished by taking advantage of the data storage and computing services of the Supercomputing Center of Galicia (CESGA). With this aim, we have extensively used the Galician Virtual Supercomputer (SVG) system which comprises 200 Intel Pentium III/4 processors with a peak performance of 528 Gflops running under Linux OS. A large amount of processing time was saved, and we hope it can be further shortened in the future.
Calibration was done by observing binaries with high-quality orbits taken from the list of calibration stars (CS) catalog supplied with the 2005 version of the Sixth Catalog of Orbits of Visual Binary Stars (Hartkopf & Mason 2008) . In addition, the detector orientation was checked by using star trails in right ascension. We could not use other calibration procedures because the telescope is not equipped with a slit mask. The use of an autocorrelation function introduces a 180
• ambiguity in the position angle determination. As a rule, we overcame this by stipulating new measurements to be compatible with previously known data. We assigned relative weights to each astrometric observation based on the telescope aperture and observing technique. The weighting scheme described in Docobo & Ling (2003) and Mason et al. (1999) for visual and speckle data respectively was applied.
In all, astrometric data for 50 stars were obtained under good seeing conditions between 1. 1 and 1. 5. They are presented in An overview of the data presented in Table 1 shows that a wide range of separations between 0. 058 and 2. 100 has been covered. However, seeing conditions were not good enough to reach diffraction-limited resolution, which we hope to achieve during further runs.
In general, the observations confirm that high-quality optical speckle interferometry data can be obtained with the 3.5 m telescope of CAHA. In view of the successful results, we intend to use this telescope for follow-up observations of close binary and multiple systems of special astrophysical interest.
ORBITS AND SYSTEMIC MASSES
For a number of stars, the measurements show a systematic departure of positions from those predicted by previous orbital solutions. The method of Docobo (1985) was used in orbital calculations. With the aim of better adjusting the orbits to the observations, we improved them for six binaries. Besides this, the first orbits for COU 490 and A 2257 were calculated. Orbital elements for these eight stars are given in Table 2 , and orbits are graphically represented in Figure 1 where our latest 3.5 m measurements are enclosed in a circle. All orbits were previously announced in the IAU Commission 26 Information Circulars No. 160, 161, and 162. It is worth noting that new measurements, used to calculate or to improve the orbits, are generally situated close to periastron, near the position of minimal apparent separation or scarcely observed parts of orbits. This shows that observations were carried out at critical points of their apparent orbit.
Systemic masses for all pairs with newly calculated or improved orbits are presented in Table 3 , which also contains data on apparent visual brightness of the components and combined spectral type of each star. For the six improved orbits, the obtained masses do not significantly differ from previously known values in spite of sometimes sensible changes both in the semi-major axis and the period of orbit for a given star. The weighted root mean squares (rms) and absolute means (AM) of (O-C) residuals in θ and ρ are given in Table 4 both for the last known orbits and those reported in this paper in order to access numerically their characteristics. Finally, Table 5 contains ephemeris until 2018.
COMMENTS ON INDIVIDUAL STARS
We now present brief comments on stars with either newly calculated or improved orbits. The authors of orbit and IAU Commission 26 Information Circular (CI) number, where they were announced, are given. Docobo & Ling (2006) , CI 160
COU 606 (WDS 14138+3059),
According to our 2005.518 measurement, the orbit of this pair of red dwarfs has a slightly larger period than that reported by Docobo & Ling (2003) . At present, speckle observations already cover 75% of orbit and show that a big part of visual observations located in the first quadrant have possibly too small separations. The dynamical parallax of 0. 0183 obtained by application of Baize-Romani's method (hereinafter BRM, Baize & Romani 1946; Heintz 1978, p. 62) lies within the 1σ margin of the Hipparcos value.
A 225 (WDS 16198+2647), Andrade (2006), CI 160
This binary system, with apparent magnitudes of 10.04 and 9.79, was first resolved in 1901 by Aitken (1902) . Although it has already completed about two revolutions since its discovery, until recently the set of available measurements from 1901 to 1991 covered an orbital arc of only 50
• . During our observational run, we obtained a new measurement placed at the opposite side of orbit and very close to the periastron.
The previous orbit was calculated by Heintz (1982) , who obtained a period of 44.0 yr, a semi-major axis of 0. 113, and an eccentricity of 0.64. Our measurement gives residuals of −5.
• 3 and 0. 030 in position angle and angular separation, respectively. Using our near-periastron measurement, a new, less eccentric orbit (see Table 2 ), was calculated.
Dynamical parallax of 0. 00787 and component masses of 1.14 M and 1.21 M are obtained by using BRM. In good agreement with these results, the parallax 0. 00764 ± 0. 00126 measured by Hipparcos leads to a semi-major axis of 16.9 ± 2.9 AU and a total mass of 2.6 ± 1.3 M (95.7% of uncertainty is caused by the large uncertainty of the Hipparcos parallax). According to Heintz (1982) , who obtained the same mean value, the computed dynamical mass suggests an evolved pair. , CI 161
COU 490 (WDS 16450+2928),
The apparent brightness of 8.8 mag and spectral type F5 for either component of this star in the catalog of Couteau (1999) is reported. While not included in the Hipparcos main catalog (ESA 1997) , COU 490 appears in the Tycho-2 Spectral Type Catalog (Wright et al. 2003) compared with standard colors of stars on the main sequence (Bessell & Brett 1988; Ducati et al. 2001) . Adopting an F2V spectral type and hence a luminosity M = +3.0 (Gray 2005, p. 506) , we obtain a rough estimate for its spectroscopic distance equal to 145 pc (or parallax π = 0. 00692). By a direct application of Kepler's third law, a total mass of the system ∼3.12 M is then being obtained, in a good accordance with the standard mass of a F2 dwarf (1.56 M , Gray 2005, p. 506) .
Notably, the application of BRM to this pair leads to dynamical parallax of 0. 00694 (144 pc) and total mass of 3.1 M . Therefore, an approximate distance of 145 pc is a robust and reliable estimate for COU 490.
Due to a large dispersion of visual observations, more speckle measurements are needed in order to obtain a more reliable orbit. Our measurement contributes to this objective, being separated from previous ones by a large arc of more than 40
• . Docobo & Tamazian (2006) , CI 160
A 2189 (WDS 17563+0259),
The combined spectral type of this star is A5 IV/V (Wright et al. 2003) , and the component brightnesses are 8.5 and 8.8 mag (Mason et al. 2006) . The Hipparcos parallax is poorly determined (0. 00367 ± 0. 00112), and its application to our orbit leads to a total mass of 8.8 ± 8.1 M . Apart from having a very large relative error, such a mass is unacceptably large for a couple of A dwarfs. By applying BRM, we obtain dynamical parallax 0. 00475 ± 0. 0005 and reasonable masses for its components of 2.1 M and 2.0 M , in good agreement with standard calibration (Gray 2005, p. 506) .
Thus, we suggest the use of dynamical parallax as a more reliable distance estimate for this star (∼220 pc). Note that six speckle measurements of this system allowed us to adjust the orbit after the periastron passage. Two visual measurements at epochs 1967.42 and 1967.47 were not taken into account in orbital or in rms and absolute means computation since they give residuals in ρ of 0. 122 and 0. 117, respectively. The previous orbit of Docobo & Costa (1991) gives almost equal values. Docobo & Ling (2007a) , CI 161
COU 1785 (WDS 18035+4032),
Our 2005.515 measurement and that obtained at 1995.611 by Hartkopf et al. (1997) comprise the part of orbit where no speckle measurements have yet been performed. Therefore, a much more reliable orbit can be computed due to these measurements. The rms of (O-C) residuals both in ρ and θ are significantly improved (see Table 4 ) in comparison with the previous solution (Docobo & Ling 2003) .
There is no Hipparcos parallax for this star, and the systemic mass of 3.0 M obtained on the basis of its dynamical parallax (0. 00732) is consistent with a pair of F5 type dwarfs. A parallax of 0. 01660 ± 0. 00569 is given in the catalog of Kharchenko (2001) . This value leads to a total mass of 0.26 M , which is completely unrealistic for such spectral types. , CI 161
A 2257 (WDS 18044+0337),
This star is not included in the Hipparcos main catalog. The WDS catalog gives brightness 9.8 mag and 10.0 mag for its main and secondary components respectively, and combined spectral type F5, whereas the Tycho-2 Spectral Type Catalog (Wright et al. 2003) assigns the F2/3 spectral type and B − V = 0.425 mag to this star. Infrared colors J − H = 0.19 and H − K = 0.02 mag taken from the 2MASS (Cutri et al. 2003) are fully concordant with standard values for F2 dwarfs (Bessell & Brett 1988; Ducati et al. 2001) . The application of BRM (assuming combined spectral type F2V) leads to dynamical parallax π dyn = 0. 00473 (distance 210 pc) and a dynamical mass of 2.9 M . Thus, by its physical characteristics the components of A 2257 are similar to those of COU 490 which is situated at somewhat lesser distance. More speckle measurements are needed in the future to better define the part of the orbit close to periastron. Docobo & Ling (2007b) , CI 162
COU 2416 (WDS 20151+3742),
Our new 2005.518 observation demonstrates that, at this epoch, the secondary companion is situated at the position opposite to the first visual measurements. Along with the speckle measurement of Hartkopf et al. (2000) at 1996.699, this allowed us to improve significantly the previous solution (Docobo & Ling 2003) . Docobo & Ling (2007a) , CI 161
COU 327 AB (WDS 20216+1930),
Taking into account its spectral type, the most probable mass of this triple system is 3.3 ± 0.7 M (component A is itself a single-lined spectroscopic binary). Presented in this paper, the orbit based on our latest speckle measurement at epoch 2005.516 improves on the previous one (Docobo & Ling 2003 ). Yet it suggests that parallax of this star should be slightly larger (possibly about 0. 008) than that measured by Hipparcos (0. 00455), unless another star exists in this system.
